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I. TAXONOMY AND CHARACTERIZATION
A. Parent and Recipient Microorganisms

EPA has received a TSCA Experimental Release Application (TERA) from | for

Ilintergeneric subject microorganisms, designated as |GGG
and - "The

subject strains are genetically engineered to evaluate the ability to affect nitrogen fixation and
enhance nitrogen acquisition in corn plants.

The recipient microorganism for this TERA is | NG
I Vhich was developed from the parental strain || - "¢
submitter obtained the parental | strain from the I
I \/ith the deposition number | The strain is
also deposited in the G ) > <SE. h
I ) - . 2"c the

— @ |

To create subject strains, intra- and intergeneric genes were introduced into the recipient strain

using I /| Esubject strains harbor I
I o I - I
-
I - C I JCnes from

. A number of genes from | 2d

were integrated into the genomes of the respective subject strains. However, with the exception
of synthetic ] 9ene based on the sequence fro which was integrated into
strain , these genes are considered to be intergeneric rather than intrageneric due to
DNA modifications to || I Il Vscd during the Jil] process. These
incilude 3 -
There were no DNA modifications fo soitis
intrageneric. Not all subject strains contain identical intergeneric genes. The subject strains all
havelllllll and I from . As per the TERA,
all genes are chromosomally integrated into the respective subject strains which were verified




by whole genome sequencing. |l was used during plasmid
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)- A more accurate representation of

phylogenetic relationships among these bacteria was attained in |
sequences were determined for

I
). Phylogenetic analyses showed that [

Modern I taxonomy is primarily based on the phylogenetic analysis of the 16S
rRNA gene N - However, comparative genomics based
phyligeny is becoming a popular tool to determine the taxonomy of microorganisms. |
conducted a comparative genome analysis using the genomes of

genomes. The study

and revealed metabolic

strains of
demonstrates tha (I sreccies cluster into

diversity within the subgroups. The study also suggested that the major reporte Ji  EEEEGzG

based on
phenotypic characteristics and 16s ribosomal sequence phylogeny. According to the authors,

cells of the |
I
-
N | <

morphological features of the subject microorganisms are expected to be similar to the recipient
organism. The subject organisms can be uniquely identified and differentiated from the recipient
organism by and detection of construct
insertion into the genome by whole genome sequencing. In addition, all strains are expected to
be improved for nitrogen fixation compared to the recipient strain.
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The strain il Was validated by [N 23 through whole genome
sequencing with three biological replicates independently grown in three liquid cultures.
Sequences of the three replicates are to each other and showed ] identity

to the I Ocnome deposited with
I . is the only example of a publicly available
I ocnome sequence. Whole-genome I sc'cctcd
representative | ccnomes along with those belonging to I 29l
I < calculated using I
v~

was used as the out-group clade. All i 2sscmblies cluster together
within a clade (see TERA, attachment 3) includino i strain (accession
) "< B strains form a close, but separate cluster.
I - <5 \ere also calculated betweer
assemblies and representative |GGG 2" ol The
average [ Copared

I, - i contrast, it wa
The taxonomy of the subject microorganisms was also verified through | N

I b</onging

Taxonomy of the Recipient Microorganism

Domain: Bacteria
Firmicutes

Conclusion regarding the recipient strain: Based on th<jj NN 2 alysis.
and ] values, the designations of the parent, recipient strain and the

e ——
subject strains aJ I 2'< acceptable.

B. Donor Microorganisms

The intergeneric | 279 ocnes introduced into the subject strains are derived
from I B i< V<!l known for its ability to cause life-
threatening infections. This bacterium can thrive as a commensal on and in human tissues

without causing much problems. Recent findings on Jiili] carriage on skin, mucosa, and in
wounds indicate the presence of large numbers of il Yet its abundance can be without

major implications for the host N -

) introduced into the subject strains are
based on the nucleotide sequence from |GG <o 2. s 2
ck having significant effects on production and animal
welfare. This organism is distributed throughout Europe, Africa, Asia, and the Americas

)



A number of intergeneric genes, derived from | 2" I \'<'c integrated
into genomes of respective subject strains. || NN T

|

The subject strains all have I and I I o N Srain
is a well-researched strain | is 2 common I that is

ubiquitous in the environment. It is also used industrially for enzyme production.
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